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(54) THERMALLY CONDUCTIVE POLYMER MOLDING AND ITS PRODUCTION 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
thermally conductive polymer molding which 
exhibits excellent thermal conductivity. 
SOLUTION: The molding is molded from a 

thermally conductive composition prepared by 

compounding 100 pts. NArt. liquid crystal polymer ^^S>> 
with 5-800 pts. wt. thermally conductive filler. ^^^^ 
The filler has a thermal conductivity (?l2) higher 
than that (XI) of the polymer in at least one ^^^ii^i?^^''^ i^ '^^^ 

direction. The filler has magnetic anisotropy. The 
polymer and the filler have magnetic field 
orientation in the direction of the thermal 
conduction of the obtained molding. It is 
desirable that the polymer is at least one of (A) 
a thermotropic liquid crystalline wholly aromatic 
polyester and (B) a thermotropic liquid 

crystalline wholly aromatic polyesteramide. It is desirable that the filler is at least 
one member selected from among a carbon fiber, graphite, boron nitride, silicon 
nitride, aluminum nitride, silicon carbide, and aluminum oxide. 
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mj^m 1 ] 

mmmmitm^^^^ (a) mm^i^^^mm-^u ji^^ju:si.u (b) mMmi^-^^mm:^ 

B«fiBi^e#143fe^^J*^\ ^^-Pr-fh. mt-!i^^m. mt'^r^m. mtTJV^ 

mmmiRmi^^mmi^. mmmmiSi.w^y7-^ h^Kim\-3in^^pu< ii^—mrrs^-o-x: 
, mum.mmM'Bi.zs-^'^'7T-^ h\z^n^(>tsi< ^^—:b\^<DmB.m^f)^ 2 00 — 200 
ow/ (m • K) •i:^^z.ii^'mwLiL-t^mMmiii^(bm>km.3(D\,^'rni}^-'m\zum.o:> 

[if 5 ] 

^M^^=f'\zm^^wmt ^ d i ct o 'zm^^m^^^^umt^mB.m^^mm ^m&m:^ 
\^izm\^-^-^f^W:. mi^^mizm^^-^-iirrz z: ^ ^^mii-r^mMmiim^^i^mi$^<Dm 

m^m 1^^^ §i5j<3S 5 CD ^^■m^^—mizmm<Dm&m\±m^^fo^m<^<Dmm:^mz^\.^x 
> mmmi^mi±m.m!iio^~>—hmz^mv. mmmm^^^^^mm^mizn^^vr. 
mmm^m^i^^zmm^wm-r^:i^izji^-TmBiim^i^j8i.zsmw.mi^m^^mm^m 
^my7\^izn^\^^^r^m. mi^^m\zm^^^-ttfcz.ii^n^ii-r^mB>m^]&^i^^m 

[0 0 0 1 ] 

2^^0j«. m&mi±m^^0^mi^:sLZf^<Dmy^:f^mzmT^'h<D-z^$>^o ^ ^izm\^<u 
. ^nrzm^mii=s:mm^^ zl ^^^•v^^m^miim^^^mi^:si.x/^(Dmm:^mizmT 

[0 0 0 2] 

ifi^. mi^m^iz^^^xit?^iimit. ^hmit. mmi\:.miz^-z>T^^mi^/'^y'tr—y<Dmm 

^s,iz^i^^xm^-r^mi^m:k-r^r^6b. m.'f-^&^^ibm^m^mzn^^nm.-^-ii^m 
Mm.^m'mizmwfjimimizfji-^xi^^o :i(D^^rj:m%imiii^'T:. :/'j>hia^s^, ^ 

[0 0 0 3] 



(3) 



JP 2004-51852 A 2004.2. 19 



[0 0 0 4] 
[0 0 0 5] 

BS62-10057 7^^^(c«, ^^(Dm^m^^mmi^mm^i^m^i^^^tsmi^m 

-fitCMn^ffl^^ITi^^ra^^nXVi^o !|#^^5 - 2 7 1 4 6 5-^^^{3:«. 

ii^mM^l^-C 5 0~9 0m«%cD>^;Ha><h5 0~1 0 Sa%cD,^?g^'t4i^:5^^^^0 

m^mmzmti^m^mmi^m.!^m-^m^-^ni:^^^o ^^tc, ii#^2 001-5238 

9 2^^#(3tt, 2 0-8 0S«%cD^5^iii^i^<D|^^«tt^^^Ji:8 0~2 oaS%<^ 
[0 0 0 6] 

[0 0 0 7] 

^ Mit ^ fi^ f -2) :i i: ^ ^ o 
[0 0 0 8] 

^ (A 2) ^il>fcj:< tfe— ::&f^{3Wr^l^fe^tt^^^J5~8 0 0 SagB<£ri5'& UXt^cC^ 
t/.^e#f±^^^j7&^Me^;^iS] (cM^SBfS] $ nx ^ <^x ^ o 

[0 0 0 9] 
[0 0 10] 

{3*3ViX> HtrSS^fe#tt5fe«^J;«)^', i^mii^. ^^:7T-rH, ^{k^i^'^m, mh'r^m. 

fc(7)X^-§>o 
[0011] 

mti^m 4 trfEmcD^Bjcoiiftfe^i4i^5^^fig?^#:x«. iSjjcJi 1 7i)^ e>gf 3 <^)Vi-rn*^— 

mi^m'^t^2 0 0~2 0 0 OW/ Cm • K) X*-5t><7)X*^o 
[0 0 12] 
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CO 0 1 3] 

wjrjs 6 izw.m<Dmm(DmMmi±m^^^m<=^(Dm^^:^m'^'it. mj^m m^i^m 5 (d 

^z.ii{z^-D'zmmiim^^jsi.nmmm^mii^mm=^m^m:^\^\zmji^^i±rc:m. mi^ 
^mizm^^^'^r:i'h<D-x:$>^. 

CO 0 1 4] 

miHm7iz$im(Dmm<Dm^m^m^7^^^mi^cDmy^yjm'^it. mi^^mi-^^^mj^m^cD 10 
^^'rnt}^—mizw.m(DmMm^m^^i^mi^(Dm7t:^miz^i^'c. mn^minm^m^m^ 
>—^miz^mv. mmm^i^m^'f-^m^^mizm^^i^x. mmmi^m^'r-izmm^ 

CO 0 1 5] 

JKAT, ^mm(Dnmmmz-z)\,^xmmiz^B^^:t, 

:i^mmmmiz^i-f^mi^miim^7^^!^mm^. m^i^m^^ 1 0 ommmz^i^x. mi^ 
m^m^i'&zsmMmm^mMi-i. m^bn^m^mi^m^^^mi^cDmiRmz^i^izmmm 

CO 0 1 6] 

m-r. m^m^m.mi^iz'Di.^xmm-r^o 

CO 0 1 7] 

(DmmBiti^^^i^. :<vy>^Aimmizx-^f:i^<D^\,^{,^. x.^u>f^-^=^u^^)r>^ 

^(D^m\Z ^ V y >a;d^'fflijm <h UX]^fj:o fc^^it K) M i: L. X^tJ ^) <^Xfe 

Co 0 1 8] 
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CO 0 1 9] 

l^^l:-&^<Z)ii>/j:< i=b-M> ( c ) 5§=^;^>?:^-;U5^, J3^^i^e>^;t-— ;l/3^5:t)^^iig^M>^:4- 
zfi^Wrm^^—jit3jvyf->m^<t'^'m<D(>rji<^z^—m. (e) Fn^->T^ > 

(e) «^3*-^-t^^UXt)J;V>;?>^\ #<tt (a) (c) , (a) (d) , (a) 

, (b) :Si.ZS (c) , (a) , (b) J5iO^ (e) . (a) , (b) . (c) J^Zf^ (e) m 

cDck o izm.^'^iD'i^xmm^ti^. 

[0 0 2 0] 

4, 4' - h u ^31— ;i'>^;^;i-7}^>^, 2. &-±^^u>-Jid)iTi^>m.. 1,4- 

4' - v?;^;;U7j^>^, >?:7 jiy^>^jiiS'>- 4. 4' --Jts)V^>m. 'Jy y 
>-4, 4' --:^;^7;W5j^>^, >?>'ai-;wji^>- 4. 4' ->';^;W7j?>^, -rv:7^;i/ 
5^:7 3in;i/ai— 3, 3' -~:/;^;i/4?>^. >^:7:cy^->XiS'>- 3, 3' -5^ 
t))V^>m. z^y 3u^)i'jL9>- 3, 3' -i^;^;pjj^>^, 1, &--ry^u>z^t})V-^ 

[0 0 2 1] 

(bti^o mmmiyti}v:!fs>mt.\^-c\^. h^>x-i, 4->'i7n^4^-t>->>^^;tj;p/t^>^ 

. S^X-l, 4 D^4^+h>>^;^;;i/4^>^, 1, 3 a^^Ht>>^;^7;^4^>^^ 

/M3<!r>^C9«^»^^AL^fe(D-e^oX> h'7>X-l. 4- (2-^5^;P) i> 
^ri^^^Zyiyti)\yTi^>m.h^>y.- 1, 4- (2-i7n;i/) u^^'^>i^ts)V-^> 

[0 0 2 2] 40 

3 - t Kd^v-^B^^, 6 - t KD=\r5>- 2 Hxm. 6-tHa^->-l- 

mmm%. i^mm\i\^u^iyt})v^->m\z7)v^)\^. T;i-r3^->. ;\u^'>m(Dmmm^ 

#AU;^ct>cD-eaboX, 3 4 - t Ho=t^>'^.iL§^, 3. 5-i/p<^;^-4- 
tK□^i^^,g;#^, 2. 6->'^X^;P-4-t Ha=^^>'^m#®?, 3-p<h^'>-4 
-t Ka=^->^m§^, 3, 5 -i^^ h=^^->- 4 - t HD^->^m^l!, 6-tKP^'> 
- 5 2 -:^:7 hx^, 6 - k Kn=^i>- 5.-^ h=t^i>- 2 -3^:7 hx^, 2- 
^□□-4-h: FD^'>^mS^> 3 -i^ao-4-t Kn^->^BS^. 2, 3-2^5^ 50 
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PP-4-fc Ha^'>^m«m, 3. 5->?i^aD-4-t KD:^^->^m#^, 2. 5- 
>?^nn-4-fc KD + 5/^m#m> 3 4 _ t- Ka^^i^^S*^. 6-t:Ha 

^->- 5 -i? n a- 2 -:^:7 ho:^, 6 - t F □ + 7 -i? n d- 2 -:h:7 Hx^> 6 
-b KD=^^'>- 5. 7 -ixi^ pa - 2 -::h:7 hx^^;0^*^lf e>n-5o 
[0 0 2 3] 

^mmi^:t-)\^ii\^XU. A, 4' -i^t Ha 5/5^:7 3, 3' ->?t:Ka^>^ 

>?:7i-;i^, 4, 4' ->?t Fa^^^S/ h U :7.:i:— /\-i'Fa=^y>, uv';i/5>>, 2. 
&—r'7^U>z^^—}V. 4. 4' Fa=^^i/>?^a^-;px— ex (4-fcF 

U^iy-P :r.y ^iy) JL^>. 3. 3' - \^ U^^i^zyy x.-Jl^X.~-y^JV. 1, 6-:^:7 10 

lx>>?^— 2, 2-t'x (4 - t Fa4^>':7ai:r:;u) :7°a/i>, tiv?. (4-tFa 

^r;i/, t;H3=^'>, /Na>j7*>^(DS^»^^XbitfeOT?^oX. i^aa/\-r FD^y > 

> y5^;WN'r Fa^y >, t -:/^;WN'r Fa^y >, :7aizi;i//\-r Fa^y >, y F^ 
5>/N-rFD^y>. :7jiy^^//N-i' Fa^y 4 -i? a p u\/;Pi>>, 4-y5^;H/V 

[0 0 2 4] 

JJg^i^-^^— L.T«> F5'>X-l, 4 - a^=^^1t >>^:^— - 1 . 4- 

s>-i:7 a^4^it>>?:^— F^>yv-i, 4:->'^u^^^>-j^^ ->x-i. 20 
1, 2 - i/^ a^^1t>v?^— h^>X-l, 3 -i>^ a^:^it>f/yi57y — ^l-^/i;^^ 

^tfe.n^, ii^MJli^i/:*-— >'Hj|^#:«> flemi^-::^:^— ;ptrT;i/4^;p, T;pa4^'>, /Na^' 
>#»BmS^2^Ab;tfc<z)-e^-^-c, F^>x-i. 4- (2-y^;u) iyi7a^=^-t>- 
F^>;5?>-1. 4- (2-i^aa) i^Cf u^^^>-j:t—}VmtAmf^ri^ 

o 

[0 0 2 5] 

mmmz^:t—}vmt^m (c) tuxt*. j:5^u>i^ua— 1. 3 -:7'a/1>':^p^— 
— ;i.;^»t^tf e>n-2>c 30 
[0 0 2 6] 

^mmz^^^—)vm\i'^<m (d) <i:u-r«> '^>-tf>-i. 4 - >?9^pi— ^>-if>- 

1. 3-i^5^:^— ;K 2. 6 -:^:7i5'l/>->5^^— 2. 7 -::h:7iS' ^>->f^;^-— 
[0 0 2 7] 

^mm^^-y aLy—)Vmt'^^ (.di) 4 - y "T" F >' ni y — 3-y;i^*r 

3/ F :7 :n y — 6 -y;u;^;:7°F:7aiy— ;p^7?)^'^^f e)n'5o 

^^M5^^-;P;^;u4^>M?^{b'&i^ (d) tuxti, 4 -y;i/;^7yF^m#^, 3-y;i^ 
;^:7'F^S#^, 6 -y;i-;?j>^F- 2 -3>-:7 Fx^, i -:^)Vtizfh-2-±y h:x.mm 
j{)t^tf e,n<5c 40 

[0 0 2 8] 

^^i^t Fa^'>T$ >i^^b-&#) (e) <hux«, 4 - 7 ^ y 7 a: y — N-y5^;w- 
4-T5y :7;cy— z -7 ^ y 3 -y^^ju- 4 -ts y :7 y— 2 
_/7no-4-T5y :7aiy— 4 -ts y - i -:^-:7 I — )V. 4-T5y-4'-t 
Fa^i>':/:7 3:x;i/, 4 -TS y- 4 ' - 1 Fa4^fyi^:7a^-;i.x— 4-T5y- 
4' - 1 FP^>'>':7a^x;uy^>. 4-T5y-4' -t FP=^i/>':7a:x;ux;u^^' 

F, 4, 4' -x^i/>5^Txu >^3&«^frf e.n^o 

[0 0 2 9] 

^mmi^r ^>mit^<m (e) iux«. i. 4— :7ai- i/>v't5 N-y^;i/-i 

, 4-:7ji- U>>fy ^ >, N. N' ->?y5^;U-l, 4 -:7:tXU>>'T^ >. 4. 4 50 
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Jl^>. 2, 5 -5^T5 y h;UX>, 4, 4' -i^TS y 5^:7x7 4^ i/Xi57>, 4. 4' 

-i/TS y >^:7x-;i/y > (y5^u>5^T— U » , 4. 4' ->^Tsy >?7x::i;px 

[0 0 3 0] 

[0 0 3 1] 

^fPSU<«^?s^'l4^^Si^7}?uxx5=-;u (A) u 

x;:?>5";PT5F (B) (D3-^{}^fji< ^i^—m. ^ e>(c^fF^U< ti^?g^14^5^#i^3}?«J x 
(A) ■T?$)So 

[0 0 3 2] 

(x ^ = I x/^-x-u I ) 0D^#$l:ife#-r^o ^bx. ^^fK^t^j^cJ^^J^ 
ilCD^;^ttiefb^ (x^) «^^Vitaa:\ a^iBrS]UB<;^£^t*M^WL^XVi^o 

'fb* ( X ) * l.<ti 10-^—10-^. ^ u<«io-«~io-^-i? 

[0 0 3 3] 
[0 0 3 4] 

mk^-r^^:d^^tf e>n-g)o ^M^^b^^aiux^, ^<bT;P5n'>A, ^-fb-x'^^^s^'^A 
. mit'r^m. mtmm^-^^mif^ti^. mmmm^ii^'ci^. yi^vY^vu~hvji- (p 
AN) j^^^isii, y y :7ai— xbi^y^ mmmmm. m.m^mmizj:,'oi:n^ 

')-J^=L—':r^ 4^>:hy tIn— >^:?&t^tf en^o " 40 

[0 0 3 5] 

f^f5#14^*^J<^@B-&««, ^g^tei^^^l 0 oa«^tC>t*UX. 5-80 oa«g|5, iif 
^U<«3 0 — 4 0 oa»gP. $e){::*ff*b<td:5 0~2 5 Ofi«g|5Xd5-g>o C(D@B^«: 
yi>^*5a«gC*f^X*^<h, ,^^5#^4i©;9-^fiKj^#:<DMe^14*«^+^a:?^C^o — 8 0 
oa«gP^MAX@B^-r^ t> ilftfg^14^^!K^(D^S75^tt;*cb> 

[0 0 3 6] 
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m\zi5n^<>fji< ii^~:^\i^<Dmmmm (a 2) m^i^m^^oymBimm (Ax) =fc 

0 =bi^'/i=foc7D-CaboX, iffSU<«2 0~2 0 0 OW/ (m-K) , ^,^{Z0^V < it,2 

0 0 — 2 0 0 OWX (m • K) "Cfe^o :Z(DmB.^^^ (A 2) 75^2 0 W/ (m • K) 

2 0 0 owx (m • K) ^mx^mB,m^^mMi-Six^-r^<D:fymmT^$>^o 

[0 0 3 7] 

. 01~200Atm, =t D$?SL.<td:0. 5 ~ 1 5 0 // m<D^fflj?>^*«^* U < , ^^izitfm 10 
b<«l. 0~ 1 0 0 Mm-eag)^o ^<^^^;0^'O. 0 1 Mtn*^. X«2 0 0 Atm^M^ 

fc. mm^. X*— t)iCDi*fe3g'l4^^i^Jtw*5ViX«, ^(Z):g$ti^if^L.<(iO. 1~ 

2 5 0 Mm, <fcO$f*L.< «5 0 ~2 0 0 Atm. ^ e> f'$f ^ U < « 1 0 0 ~ 1 5 0 m ml? 

\^7(immhy3:^:^^n7f)^$>^o —ys. 2 o o Mmj;os^ii:, m.m'p'y-( 7.ti—m±ifi^ 

[0 0 3 8] 
[0 0 3 9] 

;^^iimR?:)^^^^:7T-r hi'*3tt^iJ'^;^s:< <hfe— ;^[R]<Dil*e^^ (a 2) $?su<« 

.2 00~2000 W/ (m-K) , J; D $f S L-<« 400 — 2000 W/ (m-K) , $ 
e)(C^lfSb<Jil 0 0 0 — 2 0 0 OW/ (m-K) "C^^o CcDI^fej^^ (A 2) 2 0 
(m-K) *i§-l?$>^<i:, ^e#'t4ie:5^^efeJ^#:<Dl^f5^'l4<^ J:»9-h:a'trfp]_h-r#;^i: 

vi*5^m^«)^o —ys. 2 0 0 ow/ (m • K) ^m.^^miB.m^-^mM\t.K^-T^<Dffi 
mm-c^^o 30 

[0 0 4 0] 

mmmm^n^'yyT-i h\^. mmmzmm.u:f5\^:^\^cm:f5\^(DmBimm o ow/ '( 

m • K) ) chtbtieL, ^*i$ft;^r^X« c $i{c^fl:;^j::^[^<7).^^5^^ (MAt^> 1 0 0 OW 
/ (m - K) ) i)n^n\zm^^. ^fc. ^Jx.tit'>>5^m^^im^ilcom:^tt?^<b^ (x^) « 

1 o-^-ea&«9, ^^iil*i:s:t/^^^:7T'r h<D^:f5^miW (x ^) «^dio.^^^'t4^^ 

w-n {^eai^G $ i± § :i <h :^^x ^ ^ c 

[0 0 4 1] 
[0 0 4 2] 

mm(Dmmm^. ^mit. m.it.uE<Dmm.:Lmmz2 000-30 
0 ot:x«3 0 0 o'c<£M^-5i«faxMa-r^ii<i:{ci;oT#^n> ^^-y^-i hmm. 

, ^ff *U<«2 0 0 — 2 0 0 0 W/mK. J;0$f*U<«4 0 0 — 2 0 0 OW/mK, $ 
e){3?f*L<«l 0 0 0 — 2 0 0 OW/mK^a^-So Cin e> CDj^3^iSiM6cOii:^ii 2 Mm— 

3 0MmigS> ^gfiSI*i<Z)^-&. ^<?5iil*iSJi5 Mm— 5 0 0 Mm:g^<7)fe(D7&^ffl(.>e>n-2) 
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CO 0 4 3] 

mp^-^\^\z^n^mB.mm (s rw/ cm • k) ) f)^M<. m:^^mitm (% ^) ^^i o 

CO 0 4 4] 
CO 0 4 5] 
CO 0 4 6] 
C 0 0 4 7 ] 

^^^hu\:^^y:^m^^m^j^i=-^m^^m^mm-r^mizm^^n^o 

CO 0 4 8] 
CO 0 4 9] 

^^M. mm. '^mm. mmm^'pmmM-r^:i^i'h'^m'^&^. 

CO 0 5 0] 

m&mi±m.^mt. s-^^^j^tJti^, =-—y—m(Dmmmm\z^':>'CMm-r^:^iiiz^-o 
m'Pizm^mi±ytmm^^m.^^^:z.^\z<s:ir:>-cmMmiim^<mm%^n^o 

CO 0 5 1 ] 
CO 0 5 2] 

mmzum^nrcm^mitm.0^!miz^m^n^mm^iim^^^mmmm^it. mm^m 
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[0 0 5 3] 

0^mmm<Df5^m\mmz^^ h a tf y^m^i^m'^^(Dmm^i\^m-r^ <t t ^ izmmm^ 
^mz^^-cmm^ma-r^o ^vx. mmii^^^(Dmmf<si^i^m(D:^\^:si.zsm^mi^ 
^mm<D^^^miRmm ca^) ^m-r^y^i^^mtim^w-n:^\^iznimmm^'itrcm. m 
mmiz^-Dxmm'^m^^^^o ^lx> m^i^m^^^m^mm^^^mi^^mizm^^ 

[0 0 5 4] 

. mmm^^mzj:-oxm^-r^mm(DmMmm^^M^^i^^. m^^m^^:si.zsmt&m^ 

Cli:7&^X^So i*f^U<fAl~2 05^X^ (T) , $e>{C$ff^L<« 

2 — 2 OT, S=b^ff^b< ti3~2 0 TX^Sc ^(T^Mi^^JS^^ 1 T*^X^S 

^14 i§ (D mmu^i^m:Bczsm^m^^mm ^ +^ is fsj $ s ci ^ t^^x # v ^ *3 
, m^^mis^mm^^m-r^mt^miim^^f^mi^tm^n^iiii^iz. mmmx$>^o 

[0 0 5 5] 

ii^i^it>i#<Z)#^;^d:fl^t^cDtiafgJg'f4i^^^^ffM*fcj5£fl^t-S^l<h/0^'X#S eKDHftlS 

m> mii}:m.m.m<Dmmm^izmm-r^^iit^x^. ^mmf-mshxm^'r^m^&mmm 

[0 0 5 6] 

{:igHr^nLX(.i'g)il<tf^=koX. ^(D:9-^^;^fBj{Ci|Sie)X:*^#<;^=j:'2>fec7)X^oX, 
<«2. 2~100 W/ Cm • K) , $ ^ {C$f ^ U<tt3. 0~50 (m • K) . :» 

=b§f*b<ti3. 5~3 0W/ (m • K) X$>-5)c ClcD.ffte^S^ (A) 70^2. 2 W/ (m 

• K) ^mx$>^^. m^^ffa^^'bm^'r^m^^ib^^iz^^^&^^iiii^mm^u^ 

o 

[0 0 5 7] 

mi^m^m'^^i&mi^^m^mmii^^mjk^ti^m^^izmi^^^m^. ■=t(Di$.mmmmit.. 

$f * L<«lxiO«~lxiO^°Q-cni, izptf^ L.<«lxiO«~lxiO 

^ ® Q • c m. ^ b<«ixi0 ^2^1X10 ^«Q - c mX^So dcD^^s^Jg 

tfim^^l X 1 0 ^ Q • cm^i^xab-Si:, +^;:j:«M^i^'t4;0^*t#e.n/cj:Vi*3^nyO^*$.So 

— 1 X 1 0 ^ ° Q • c m^m^^m^mi±m^^^mi$^^^i^^<Du. ^^i4ie:9-^<7) 

[0 0 5 8] 

10 mm, $ e.{CSf^U<«0. l~7mm, ;gfcjif^b<«0. 2 ~ 3 mmX^-So C 
, C10ff$tiJP$;^f6]<D^,jatri^/h$<X#'5^s6^Vi;^/&W^L<, 0. 0 2~3mm 
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[0 0 5 9] 

[0 0 6 0] 10 
[0 0 6 1] 

^mi2a(D±Tizi-immm±^miiV'zc:>—Mo:>^^m^i4a^mm-^n 

[0 0 6 2] 

^-r, ^0=^^ 1 3 at^iftfe^-ttm^il^ 1 5 ^3t«$-a-^o 1 2 a 20 

ti:\^^-mmmmf)m^iE>n. z.(Dmmmm\z^-yxm^miim.^mi siz^m-^n^mmm 
mm^i^\^m^'mmjzmi^^n^iiii%{z. m^-^tmizm^^-^n^o mz. ^^^m^i 
4aiz^^x. mm^^m^^i^^m^^mnz$>^m^mmm.0zmi bizMvxmm^wm 
-rso iio<i:#, mtimuiit. ^^—hVi<DmMm^m.^<^i 5(Dm^:^\^iz—m'r^r:i 

1 ^#^C<t:^^'X#^o ^<7).^e#'t4->— h 1 1 cDff$:;^I^<7).^e^^ (A-i-) ti, JiSE so 

(A) (DfflSdctoX, iffSU<ja2. 2 — 1 OOW/ (m • K) , $ ^ fC*?^ 
U<^3:3. O — SOW/' (m • K) , *fe$ffSU<«3. 5~30W/' (m • K) Xfe^ 

dr—iym(Dmmt'^-hmizmm-r^z.ii^^x^^o 

[0 0 6 3] 

m^'i^(Dmmrj:^7)-^m^m\^^i±^m'^iz-^i^xmmT^. 

m3iz7r:-r<k^{z. 1 2 h\zm^^n^=^^ 1 3 \i(D'^s>^')o\^\zm:yiW^M.2ffi 

— ifeT^<fc-5{r, —ti(Df^iKmB\ 4 b^^Ml 2 b<DMffl'J:^{c^*l^$-a:XiSlg-r^o ^ 
bX. ^rXlBSSl 4 bfcJ:-^X, ^^Mt-^ 1 3 b 0|^g|5{C^^$nfcl^^^'ttiSS^^;&^ 40 

fS](cgBl^-r^ci<h/Ot-T?^^„ ^<7)Ba[6]t^^x,^<5^ttmfiK#»l 5^?^^@ll:$-&. #Ml 
(Z)^e#14'>— h 1 i<7)®f^:^r6j<^Me#2^ (Ap) }cMmBM^ (A) (Tjastz^ 

•dX> $fSb< (i2. 2—10 OW/ (m • K) , $ €){C$f^U< 3 . 0—5 0 W/ ( 
m • K) , a=b$f ti3. -5 — 3 0 W/ (m • K) Xfe-5o :iO,^<5#'t4>'— H 1 1 

\tMP^:f3mzmBM'i&.ti^m:ii^^tv^^^m^mvc. ^m^nvT—=jm(r>'mMii^—vm\z so 
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CO 0 6 4] 

miRm^m^i^f^^mmt.. m^mm^mmizmm^n^o cK^ii^, miiRm\im.f^<mizit. 

mm (A 2) ^^-r^;&fS]ti, m&mz^i^^zmmmi^-^nx^^^^o ii<D<h#, mmi^m-^ 
^cD:^^m«> — /igtc«fi9s<, m^-v. ^i^<Dmmizm^Tmm-c$>^rcii^. ^<D^^m 

yj\^\zmiRm^M^^^^m^<DmiRmi^^m±-^'it^:ih:^^-T:^^^. *fc> mi^m\^^m 

CO 0 6 5] 

:^mMmmjz^'^-cmw^n^m^^z'Di^^x. &i.T\znEm-r^o 

mm^i^^^<Dm&mm cax) cfcofe, m^m^mm (a 2) 

CO 0 6 6] 

• ^<Dmmj^m(Dm^mi^m^i^s^mmz^iy-7:i-i. mmm^m^f'^^ (a) f^^g^-i* 

sfe. ^ne><7)i*vg^tei^^^<Dfigfl?j!)pxttis^$fx^ox. a^<Dfl^t>j{:i^a{' 

fie?^-rS^<h^^'X#^o tJgoX, l^fee^^ (A) <Di«Vi|^e#i4i^^^fifeJ^#:^#^{C=f# 
^iZiTi^'X^-So 
CO 0 6 7] 

• :i(Dmmmm(Dm^m\im^'f-f^w^mz^i.^x\^. miRm^^mm^^. ^mmm. ^ 
^-^T-^v. m\:,^'ym. m\L'T'im. m\LT m\:.'r^m'Basm\Y.T)v^:z. 

o 

CO 0 6 8] 

2 0 0 — 2 0 0 OW/- (m • K) X$)^o Cltl 0O.^fe^i43feJ^^J«i^ V^^^^^ ( 
As) fiSmm;^147&^i^(^irci6, .^e^ttiSr^-^^KJ^^l^^ ^iCffin/cMfe^'tt^ 

^ ^ -e- ^ d <h X ^ ^ o 
CO 0 6 9] 

• ilcD^J£jgMcDMe^i4i^5^^fiKJ^^t3*5ViX«. m'^m'^^^— V ti L.X->— 

fiKJ^^n, h<D/^$;^l^i]^c^s^^4i«;«■^&z>m^Kig^4^*^J;^>?aJ®SB^S]$nx 
Co 0 7 0] 
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[0 0 7 1] 

• ^<Dmmmm(DmiRm^M^^0^mi$^(DmjB:^mz:isi^'ci:x. m^mm^'f-^m^^ 
m:f^i5nzmm^i±x\.^^o ^(D'i^. m^^M6^^^m{^^m\zmm$'^'^^z.ii\z^'o'z 
^^ii:^^-(^^^m^mii^^^mmi^^^mizn^^ii:^^'v^^. 

[0 0 7 2] 

• :i(Dmmmm(Dm&mi±mi^'¥'mmi^(Dmm:^miz^^^'z:\^. m&miim.^!m^->— 
hmz^mvr^'^k. mmm^i^m^^tmm^mzmm^^n. mm-fy^ma-^n^:ziiiz 
.ii^'rm^^m^^:^zsm^mi±^mM^mi^m:^\^izm\^^'^-ci^^^o tcom. mmm 
mi^m^^^mi^^miz^m^-^-i±^^i:iz^'D-zmi^m^m^7^^^mi$^^mmvi:i.^^ 

^mm-r^ z. ii-^^-c^^mMmi^m^^^m^^mmizn^ z. iij&^-^^^o 

[0 0 7 3] 

mmm i ) 

C 5 0 0 0 > m^m& "r-U-y-^ }Vm.ti 4 - t \iu^z^^M.mmii:r.^V>^\) n— ;W) 

1 0 oa*gi5{3Mb, mtBim'^^mn^v-r:mmit-^nr:z^mwm m^^^^htt-^^ 
VTJixm. m^mmi 0 0 ow/ (m • k) ) 5 omm^^m-^vr^. mm^ 

^itm 4 ommm^srm^i.-cm'^m^mmurzo ^(Dm^<^^wmmizxmmmmi^. 

mm 1 0 T<Dmm'=pT:mm^^-cmm^^±^mm^ u j^T.y^ju^m^vtmjz^m^^^'tt 
feo z.(D^^. mt}m<D:^\^it.zy—h^^mi^<Dm^:^\^izvr:i. mmm^-^zo^m^ 

(mmm 2 -^^mm 4 > 

(^5S0tI 5 ) 

ittmm 1 B:acit«!5^s»l 2 ) 
^^ZJ^I^SS0«J 1 <75^.|bT;P5-r>Af^t>cif^)7S^@S'&Lfc^^#j^i^ML.fco :Z(Dm^ 
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3 4 ox:izmmti.ft^-r ify^^ izxtixmrn^ma-tt'Tizmm-^-tt'cmtm^ii^^^m^ 
ditmm 3 ) 

mm 1 ^mmizvx->— h^(D^mi$^=^i¥mvr;io c<d->— h^mmi^^^^mmm i 

[0 0 7 4] 

[0 0 7 5] 

[0 0 7 6] 
[^1] 
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CO 0 7 8] 

fese), m^^^6'^^isi.TsmB^m^^mM<Dm\^\tmm-^n'r. mB,mm ca) «2. 2w 
y (m • K) ^m-(:$>K>. -^'^umiB.m^m^^ri-xi^^f^^^^o ^tz.. tb^^j3(Z);«^^-> 

[0 0 7 9] 
to 0 8 0] 

smm±yi\-iNmm±-^mf^-r^.i:z>izmmi^Thj::^K osd, m:^m:^^^^zmmi±m 

[0 0 8 1] 

• mmmtimii. m.^i)t-c$>^f}^. ffl^t»t-Tffej:i>o sfc, MiBiss^^^^^^m;'?^ 

[0 0 8 2] 
[0 0 8 3] 
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-r^mmizji-^ i:mm^m^^^m^^miz:mm^v-r. mmmi^m^^izmm^wm-r 
^ d i \zj^^xmmm^i±m^^:si.zsmt^mi±^mM=&mi^m:^\^\znii^^itrz'ik. 
y,\tmm<Dm^izjz-oxm$Em^i^m^^^mi^^mizmm^-^^rc ^ <h ^nmii-r^m 

CO 0 8 4] 

izum<Dm^mit^^^0zmf^o z.(Dj^z>\zm^i.r;^m^. mmMmiz^^x^miz^zm 

[0 0 8 5] 

( 3 ) sf 1^^^ m^^m 5 (D\,^-rn^^—m\zmm<DmMm^M^Tf7^Mi^<Dmm:^^ 
mmitm^^f-f^mi^^cDrnmysmo z-cDmrny^m^z^^ii. mm^i^m^^^m^\zmmm 

^Izm^Z-ilfj^-V^^. 
[0 0 8 6] 

(4) mmm&m^^mM\^. ^izmm.mmi±^m'r^'h(D-x:$>^mj^mi^^^m>^ 
m3. HS3}cJS5:&?^'_hia (2) (Di^Tn^^—mizi^m<Dm&m^m^'i^fi^mi^. cicD=fc^ 
izm0zi^rzm'^. mm.mmi±^^-r^mmizmm-r^:z.ii^^x^^o 

[0 0 8 7] 

m^m 1 izmm(D^m<Dm^miim'»'i^!^mmz^tn^. mnrzmiRmii=^^m-r^ ^ t 

[0 0 8 8] 
[0 0 8 9] 

[0 0 9 0] 

gf ^jg 5 izss.m(omm<DmBimiim^^^^mzjztnt. mj^m. i e»g«^3S4 ov^-rn 

[0 0 9 1] 

mmmeiz$im(Dmmcomi^mii}^^^^i^i$i<Dmm:^m\zjztn:Si. mntimMm^^^ 

[0 0 9 2] 

[13 3] ffiF*3;^[^iI^ciSVi^e^^4€:W-rsl^e^^4>'— b(Dmm:^m^^-rmit.mo 

1 1 -.^e^<4i^:«-^fi&J^<45:<hUX(©l^<KS14>'— 12 a, 12 b -^M, 13 a, 
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1 3 b-^r t*5^^ > 14a, 1 4 h—mm^^^^iil.T<D^i\m^. Ml. U2—m 

tin. 1 5 -m^m^m.0SLm. 
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